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” DO YOU KNOW THAT « 


Only one diamond in 25 is flawless. 


The prickly pear cactus, which covers 
millions of acres of land in Australia. 

being fought back by insect enemies 
‘mported into that country 


The U. S. Women’s Bureau is direct- 
by a woman and employs women in 
its work almost entirely. 


It has been estimated that there are 
about 3,000 different kinds of fish in 
the Amazon and its tributaries 


Observations of sleeping Z persons in- 
dicate that the average individual 
changes his position 33 times in the 
course of a night's sleep. 


The United States has seven per cent. 
of the world’s population. 


The United States has at least 85 
species of native goldenrod. 


The first printing press to be set u 
in the New World was established 
Mexico in 1536. 


Two English women have crossed 
Africa by motor from Cape Town to 
Cairo, a journey that required over five 
months. 


The true sardine or pilchard occurs 
only in European waters, but species 
closely resembling it and loosely called 
sardines are found in America. 


By means of a new process, aluminum 
articles are now being made in a variety 
of colors. 


Indians who make a fire with a drill 
can produce a spark and catch it for use 
in less than a half minute. 


American universities conferred ten 
times as many doctor's degrees in the 
sciences im i930 as they did in 1900. 
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TELLING THE NATION’S TIME 





Science Service presents on the radio, an address, 


By Captain Julius F. Hellweg, superintendent of the United States Naval 
Observatory in Washington, where nightly observations of the stars are used | 
to check the clocks that keep time for the whole country. 


Friday, November 14, 1930, at 3:45 p. m., Eastern Standard Time 
Over Stations of 


The Columbia Broadcasting System 
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Ultraviolet Reveals Details 


Shorter Than Visible Light 


Blurred Ring Becomes Sharp Spines in Highly Magnified 
Pictures Taken With Short Wavelength Light 


method of 


NEW 


graphs through the microscope, 


taking photo- 


that will reveal about a fifth again as 
much as ones taken with ordinary meth 
ods. was announced by Dr. A. P. H. 
Trivelli, of the Kodak Co., 
and Leon V. Foster, of the Bausch and 
Lomb Optical Co., before the Optical 
Society of America meeting at the Uni- 
versity of Virginia last week. 

The new method involves taking the 


Eastman 


photomicrographs with ultraviolet light, 
which, in itself is not new, but which 
has formerly required the use of spe- 
cial lenses of quartz or fluorite and spe- 
cial slides for the preparation of the 
material to be examined. For the short 
ultraviolet rays formerly used, glass is 
opaque, and so ordinary glass lenses 
and slides could not be employed. 
Though Dr. Trivelli and his asso- 
ciate use ultraviolet light, they use 
waves just a little shorter than visible 
violet light, that is, about 
1/70,000 of an inch in length.  Ex- 
pressed in the scientist's units for wave- 
length, this is 3650 angstroms, an 
angstrom being a ten millionth of a 
millimeter, or about a 250 millionth of 
an inch. Visible light includes the 
range of wavelengths from about 4000 
angstroms for the shortest violet rays to 
around 7000 for the longest red. Ul 
traviolet light down to even less than 
3650 is transmitted by ordinary glass 
lenses and slides, though very much 


Waves 


shorter waves are absorbed. 


Mercury Arc Is Source 


The source of the light 1s a mercury 
arc lamp, giving the purple light often 
used in photographic studios. As the 
ultraviolet light is not visible, and it 
is necessary «oO focus the microscope, 
they make use of a band of green light 
in the illumination for this purpose. 
Two filters are used. One transmits 
only this green color, and is put be- 
tween the light and the microscope 
when it is being focussed. Then an- 
other filter, that transmits only the ul- 
traviolet component of the light, is sub- 


stituted and the photograph made. The 
lenses are constructed so that both the 
ultraviolet and the green light rays are 
focussed at the same place. 

Dr. Trivelli showed examples of 
photographs made with the new equip- 
ment. One was of hollyhock pollen 
magnified 300 diameters. With the pic- 
ture made by ordinary light a gray ring 
appeared around the grains, but in the 
ultraviolet pictures this appeared dis 
tinctly as a number of sharp spines 


May See Molecules 


Ultraviolet photography with the 
microscope has been used to reveal 
germs invisible with ordinary means, 
and with it so much simplified by the 
method of Dr. Trivelli and Mr. Foster, 
it is likely that more research workers 
will be able to use it. The reason that 
it shows greater detail is found in the 
short wavelength of the ultraviolet 
light. The microscope will not show 
details smaller than the length of a sin- 
gle light wave, so by using shorter 
waves, smaller things are revealed. 
With X-rays, far shorter yet, very much 
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more minute objects might be seen, 
even the molecules of matter them- 
Unfortunately, no one has yet 
invented a method of focussing X-rays 


selves. 


and so they cannot be used in this way. 
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Ice Age Whale Fossils 
Found in Michigan 


XCELLENTLY preserved fossils of 

sea-going whales which visited the 
Michigan peninsula during the ice age 
have been discovered in two Michigan 
localities, Prof. Russell C. Hussey of the 
University of Michigan geology depart- 
ment has announced 

Some twenty to thirty thousand years 
ago the whales swam inland by way of 
the St. Lawrence or the Hudson water- 
way, through the prehistoric glacial 
lakes and into shaliow rivers at the edge 
of the retreating ice sheet which then 
covered northern North America. The 
whales caught in the rivers could not 
turn around and find their way out, and 
Prof. Hussey believes they must have 
died of starvation. Their bones were 
cast upon the beaches of those times 
and are found today in gravels. 

As found at both localities, one ten 
miles out of Ann Arbor and the other in 
Oscoda county in the northern part of 
Michigan, the bones are bleached white 
with backbone and ribs perfectly pre- 
served. The University of Michigan 
hopes to acquire one skeleton for ex- 
hibition purposes, 
News Letter, 


ScTEencE 


November 8&8, 1930 





al 


INVISIBLE LIGHT TOOK THE SECOND PICTURE 
The first shows hollyhock pollen, 200 diameters, ordinary light used. The second, in 
which the blurred rings become sharp spines, is the product of a new method of using 
light of 3,650 angstroms, a wave length shorter than those of visible light. 
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Still Views with Depth Effect 
Projected for First Time 


Method is Theoretically Applicable to Movies But Cost 
Would be Very Great, Dr. Ives Tells Optical Society 


O SUCCESSFUL means of project 
ing stereoscopic movies, without 
1equiring some sort of mask or goggles 
before the observer's eyes, has yet been 
invented, but members of the Optical 
Society of America, meeting at the Uni- 
versity of Virginia, last week, saw for 
the first ume a method of doing it with 
sull pictures. Dr. Herbert E. Ives, of 
the Bell Telephone Laboratories, under 
whose direction their work in television 
has been carried out, demonstrated the 
method, which is his invention. 

Even with still picture projection, the 
apparatus used here was very crude and 
projected small pictures, visible to only 
However, Dr. Ives 
used are 


a few at a ume. 
pointed out, the methods 
capable of refinement. But he held out 
no hope of true stereoscopic movies by 
such means in the near future. 

‘These methods are theoretically ap- 
plicable to the projection of motion pic- 
tures in relief,” he said. ‘The com- 
plexity and cost of apparatus for satis- 
factory motion picture projection would, 
however, be very gfeat.”’ 


Started With Father’s Invention 


Dr. Ives’ method traces its ancestry 
to an invention of his father, Frederic 
E. Ives, inventor of the half-tone process 
used to reproduce photographs in news- 
papers and magazines. This was called 
the parallax stereogram. As with or- 
dinary stereo pictures, intended to be 
viewed in the double lens stereoscope, 
two pictures were made from two view- 
points, separated approximately the dis- 
tance between the two eyes. These 
were both printed on a glass transpar- 
ency consisting of fine vertical strips, so 
that every alternate strip presented the 
view seen from one point and the inter- 


mediate ones the other. A grating con- 


sisting of opaque and clear strips the 
same width was carefully adjusted and 
fixed just in front of the picture. Then, 
when looked at from the correct posi- 
tion, this grating covered one set of 
strips for the right eye and the other 


for the left, so the picture stood out in 
full relief. 

Dr. Ives a few years ago elaborated 
this and made what he called the paral- 
lax panoramogram, a device which was 
invented independently by Dr. C. W. 
Kanolt, formerly of the Bureau of 
Standards. This was taken with a special 
form of moving camera. The result 
was a picture made up of strips, but 
each strip consisted of a minute pano- 
rama of that part of the subject, from 
a number of This was 
viewed through a grating, in which the 
clear strips were much narrower than 
the opaque ones, so that when viewing 
the picture from any direction the eye 
saw the parts photographed from a 
similar direction. When looked at with 
two eyes, each saw the proper part and 
stereoscopic relief was obtained. The 
advantage of this was that the picture 
did not need to be viewed from a cer- 


viewpoints. 


tain angle. 
Improvements 

Dr. Ives has now developed this fur- 
ther. In one method he replaces the 
grating with a film on which are em- 
bossed narrow vertical ribs, like those 
used for amateur color motion picture 
film. The ribs act as cylindrical lenses, 
directing the light the same way as the 
clear strips in the grating, but are not as 
wasteful of light. Another improve- 
ment is obtained with this film to pro- 
duce a stereoscopic picture that does not 
need to be viewed with the light behind, 
but can be handled like an ordinary 
photograph. 

For projection, Dr. Ives has worked 
out two methods, both of which he 
demonstrated. In one, the screen is 
made up of a series of vertical glass 
rods, each designed so that the light is 
reflected back in the same way that it 
came. A battery of many lanterns all 
project on this screen, each projecting a 
view of the original subject made from 
a particular angle. Each picture can be 
seen from only one direction, so each 
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eye sees its proper picture, but for satis- 
factory results an enormous number of 
separate projectors would be needed. 

The other method is to use a screen 
of rods, so shaped that when viewed, 
one sees only light from a very narrow 
strip on the back. By means of a very 
accurate lens, a parallax panoramogram, 
as used for the smaller pictures, is pro- 
jected on the back of this screen, and 
the strips of the pictures registered with 
those of the screen with great precision, 
Then, when viewed from the front, the 
audience sees a stereoscopic picture. 
Neither method is practicable for mo- 
tion pictures under present conditions, 
because of the large number of separate 
films and projectors that would be re- 
quired for the first and the extraordi- 
narily great accuracy needed in the pro- 
jection of the second. 


Other Developments 


Television from color movie film, 
with all the colors reproduced ; a method 
of securing television reproduction of 
tine detail without the use of extraordi- 
narily wide frequency bands, either by 
radio or wire; and improved reproduc- 
tion of color values in two way televis- 
ion; these are other late advances de- 
scribed by Dr. Ives. 

The transmission of color movie film 
is done with the Kodacolor process, 
used in amateur 16 millimeter movie 
cameras. In this process a series of 
minute ridges running the length of the 
film yields a positive film in which the 
image is made up of a series of fine 
horizontal lines. The position of these 
lines with respect to the ridges deter- 
mines the color which they show on 
the screen. This is because the ridges 
act as cylindrical lenses and direct the 
light for the screen picture through one 
or more of three vertical color filters 
placed before the lens. 

For the television arrangement, 4 
scanning disc, with a series of fine holes, 
rotates in front of the film as it moves 
in front of a light. Then a lens pro- 
jects the image on to three photoelec- 
tric cells side by side. No color filters 
are used, but the cells are arranged so 
that one picks up the red image, one 
the green and one the blue. In the 
television receiver, which is the same as 
that used in previous experiments in 
transmitting color images from real sub- 
jects, the current from each of these 
cells is fed into a glow lamp which re- 
produces the original color. The light 
from these three lamps is combined, 
and so the eye sees the reproduced 
image in full color. 
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A RUNNER’S 
EFFICIENCY 


chosen 


MEASURING 


These three views, five pictures 
apart so that greater change of position 
is shown, are among 2,000 taken by Dr. 
C. A. Morrison. The falling ball on the 


left is used to time accurately the runner’s 


movements. 


PHYSIOLOWY PHOT RA} 
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More Names Added to Shaw's 


é List of Universe Makers 


Scientists in America and Europe Have Assisted Einstein 
And Developed Worthy Theories of Their Own 


LBERT EINSTEIN may well be, 
A as George Bernard Shaw declared, 
the “greatest of our contemporaries,” 
but there are other men working in 
similar or related lines that also may 
occupy a prominent place in some future 
history of ‘‘universe makers.” 

Willem de Sitter, the modern Dutch 
astronomer who has applied some of 
Einstein’s ideas to form a theory of a 
finite yet limitless universe that differs 
in important respects from that of the 
German, is one. Another is Sir Arthur 
Eddington, leading English student of 
relativity. Recently Sir Arthur called 
attention to the works of Father Le 
Maitre, of the University of Louvain, in 
Belgium, and at one time connected 
with the Harvard College Observatory. 
Le Maitre’s idea of a continually ex- 
panding universe reconciles some of the 
chief difficulties of the older ideas. 

In America there is Dr. Ludwik Sil- 


Efficiency of Runner Shown 
As 23 Per Cent by Movies 


A A MACHINE, the body of a 
runner doing a hundred yard dash 
is Only 23 per cent. efficient, C. A. Mor- 
rison, of Eastman Teaching Films, Inc., 
told the Society of Motion Picture En- 
gineers at their recent meeting in New 
York. Mr. Morrison work 
that he had done in collaboration with 
W. O. Fenn in using movies to analyze 
the mechanical energy expended by the 
sprinter. 

By measuring the oxygen utilized by 


described 


the runner, physiologists have found 
that the amount consumed is equivalent 
to the production of 13 horsepower 
High speed motion pictures were made 
of runners at the University of Roches- 
ter. In this way they found that the 
funner has an output of only 
power In 


3 horse- 


actual mechanical work so 


that his efficiency as a machine is rather 
low. 

They measured the displacements of 
the arms and legs, as they appeared 
when projected on a screen, from more 
than 2000 separate pictures, and calcu 
lated the velocities of the arms and legs 
during their swings 

“The results showed that more than 
half the mechanical work was required 
to swing them and that 0.7 horsepower 
was expended to stop them at the end 
of the swing, making a total of 2.4 
horsepower utilized in the arms and 
legs,” they Say The overcoming of 
the resistance of the feet making con 
tact with the ground required 0.4 hors« 
power, while wind pressure and gravity 
accounted for 0.2 

Science Ve s Lette 
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berstein, of Rochester, who has made 
studies on the size of the universe that 
indicate that it may be much smaller 
than was formerly supposed. Dr. R. C. 
Tolman, of the California Institute of 
Technology, has worked out a theory of 
the universe on the basis of observa 
tional results obtained at the neighbor 
ing Mt. Wilson Observatory. These 
were obtained first by Dr. Edwin P. 
Hubble, and later also by Milton Huma 
son, and showed distant nebulae appar- 
ently moving away with tremendous 
speeds, many thousands of miles a 
second. Dr. Tolman interprets this as 
an illusion, due to the structure of space. 
Shaw’s list of “universe makers” in- 
cluded Pythagoras, Aristotle, Ptolemy, 
Nicolas Copernicus, Galileo Galilei, 
Johann Kepler, Sir Isaac Newton and 
Albert Einstein. Among the names that 
might be added to this list are the fo- 
lowing: Hipparchus, who really invent- 
ed the theory known under Ptolemy's 
name: Aristarchus of Samos, who lived 
from 310 to 230 B.C., and who antici 
pated Copernicus by suggesting that the 
earth revolves in a circular orbit around 
the sun; Eudoxus of Cnidos, who placed 
the sun, stars and planets on crystal 
spheres with the earth at the center, 
providing the foundation for Hippar 
chus. and lived about 367 B.C.; Thales 
of Miletus, about 580 B.C., the first 
known great astronomer, who broke 
away from the mythological ideas then 
in vogue, and suggested that the earth 
was a disc floating in water; Anaxi 
mander, of 610 to 545 B.C... the first to 
recognize that the heavens form a sphere 
which revolves around the north star; 
Tycho Brahe, 1546 to 1601, Danish 
nobleman who proposed that the sun 
revolved around the earth, but that the 
other planets revolved around the sun, 
thus providing a stepping stone from 
the Ptolemaic theory to the Copernican ; 
and Sir William Herschel, 1738 to 
1822, who was the first to make a scien 
tific study of the universe of stars, rather 
than merely the solar system 
November & 1930 
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Star Gazers Ready to Watch 


Famous Meteor Shower 


Leonids, to Fall Friday and Saturday, May be More 
Numerous Presaging a Great Shower in 1933 or 1934 


By JAMES STOKLEY 


a gazers who are particularly in 
terest im meteors, of! shooting 
stars | Next 


famous oO! 


repare for a busy time 


pre 
week brings one of the most 


ind though it is not as 


snowec®rs 


Ie] ndable as the shower in August 

vost famous of all meteoric dis 
plays hav been of the November 
meteor These were the great showers 
of 1799, 1833 and 1866, when the sky 


was covered with meteors like the ribs 


of great umbrella. A similar shower 
was expected for 1899, but it failed to 
materializ 

Ther is some reason to believe how 
ever, that 1933 or 1934 should bring a 
return. If so, they should now be get 


ting more numerous than in recent years, 
and so astronomers, as well as the active 
group of amateurs who help them ob 


watch 


veteors, will be anxiously 
ing the sky this month, noting the num- 


bers of shooting stars that appear on 


serTv< 


certain particular nights, and the way 
they mov No 


knowledge ts required to assist in this 


great astronomical 


work, so if you want to engage in a 


simple bit of research that will be a real 
help to science prepare to look for 
meteors late at night next Friday and 
Saturday, November 14 and 15 


Seem to Come From One Point 


This shower 1S known as the Leonid 


| 
snower of meteors because they all seem 


to radiate from a point called the radi 
int in th ystellation of Leo, the lion 
Leo does not rise until late, but if you 
ook to the northeast at midnight, you 
will si the familiar ‘Sickle The 
handle of the sickle points to the east 
point of ¢ \orizon, and the blade 
points upwards. The radiant of the 
Leonid meteors is in the curve of the 
blad Actually, the meteors do not 
radiat from this point; it is an effect of 
pers} \ it makes them seem to do 
Si igine that you are looking into 

ne. WwW lighted, railroad tunnel 
The tracks, and all the other lines par 


s m to com ror the rin 


the distance. It is just the same with 
the meteors. They are moving in par- 
allel tracks, and when we look in the 


direction from whence they come these 
tracks also seem to come together 

Dr. Charles P. Olivier. professor of 
istronomy at the University of Penn 
sylvania, and leading meteor authority, 
gives some facts about the Leonid me 
teor stream in his new book, ‘‘Comets,”’ 
Williams and 
forms an 
long, of 


just published by the 
Wilkins Co The stream 
ellipse 1,900,000,000 miles 
about twenty and two-thirds times the 
distance from the earth to the sun. This 
ellipse has an eccentricity of .9, which 
means that its length is 2.29 times its 
width. 


Analogy of the Inner Tube 


Let us take the inner tube of an 
automobile tire and bend it into such an 
ellipse,’’ says Professor Olivier in this 
book Put the sun at one focus, and 
have the diameter of the tube equal to 
the distance that the earth goes in pass- 
ing through the stream each November, 
making due allowance for the crossing 
not being at right angles. Now con- 
sider the tube sparsely filled with 
meteors, all moving in the same direc 
tion, and taking 3314 years to make a 
complete journey from perihelion (the 
nearest the sun) to perihelion 
again. But for a part of this stream, of 
such length that it takes three years to 
orbit as it 


point 


comes to 
much 
more closely packed, and in the very 
middle of this year 
packed very closely indeed 
The earth passes through this tube 
ibout the middle of November, 
usually meeting only the sparsely scat- 
or 34-year 


earth's 
sun, the 


pass the 
wards the meteors are 


three section’ 


each 
Leonids. But at 33 
intervals it goes through the dense part 
four years we have 
much finer showers. And if. as in 1799 
rth happens to hit the 
gem of the ring’, 
then we have 


tered 


ind for three or 


ind 1833. the 
very dense part,—the 


t is sometimes called 


as 
a grand meteoric shower.” 


However, at some times when there 
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PATH OF A METEOR 


Joseph Klepesta was making a celestial 
photograph at the Prague Observatory in 
Sept., 1923, when a meteor sped across 
in front of his telescope. Thus he acei- 
dently took this remarkable picture. The 
bulges in the trail were caused when the 
meteor flashed out somewhat mere brightly 
than usual for a moment. 


none Oc- 


been a shower, 


1899 


should havc 


curred, as in Professor Olivier 


explains this by saying that ‘“‘as the 
group should have met us in 
1899 its way Jupiter happened 
to be in the part of its orbit very neat 


The result was that 


which 


was on 


the meteors’ orbit 
the gravitational attraction of Jupiter, 
largest of all the planets, pulled them 
towards himself, and so switched the 
main stream aside sufficiently to cause 
it to miss the earth, as it passed us in 
1899. By 1901 Jupiter had moved on 
and so the tail end of the main stream 
did reach the earth, giving us quite a 
respectable, if not brilliant, shower 1n 


November of that year.” 


Cautious Prediction 


Professor Olivier is properly cautious 
about predicting another brilliant dis- 
play in 1932, 1933 or 1934, remember- 
ing the failure of the 1899 display t 


live up to predictions, and the “black 


eye that was thus given astronomy if 
the public estimation 
Ir all depends,” he says, “upon the 
perturbations by the main 
groups of Leonids in the past thitty- 
three years. No one appears to have at 
tempted to calculate these pe rturbations, 
which present a most troub'esome prob- 
an o‘f-hand opinion 
may 


suffered 


lem So far as 


goes, the main stream meantime 


have been switched either towards of 
ise we should see 


from us. In the first ¢ 
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a really fine shower, in the latter next to 
nothing. We simply do not know yet 
what to expect.’” These meteors are 
really part of a comet. In 1866, a 
European astronomer, named Tempel, 
discovered a comet which has since 
borne his name. The orbit of the comet 
is almost the same as that of the meteor 
swarm, and so it seems quite certain 
that the meteors are the debris of the 
comet. 

Even more marked is the relation be- 
tween a second meteor shower of No- 
vember and another comet, for when 
the comet disappeared, it left a meteor 
shower in its place. These meteors are 
called the Andromedes, because they 
radiate from the constellation of Andro 
meda, and occur between November 
17 and 27. They are not very numer- 
ous now, however, though several bril- 
liant showers have been recorded. 

But the Leonid shower 15 something 


else, and it is in their observation that 
the amateur can help. Watch the north- 
eastern sky on the night of Nov. 14 and 
15, especially after midnight. The 
greatest display comes between 3:00 
and 4:00 a.m. The moon will be just 
past last quarter and will shine rather 
brightly in the eastern sky, so that 
fainter meteors may be lost in its glare 
But if you look carefuly, you should be 
able to count ten or so an hour under 
ordinary circumstances, and _ perhaps 
many more if we are beginning to get 
into the main swarm of the Leonid 
stream. If possible, draw the path of 
each meteor among the stars, but if you 
don’t want to do that, count the total 
number of meteors in half hourly in- 
tervals. Send any records of the meteors 
to Dr. Charles P. Olivier, Flower Ob- 
servatory, Upper Darby, Pa., to whom 
they will be most welcome 

Science Ne s Letter, November 8, 1930 


84-Year Old Man is Master 
Maker of Stone Age Tools 


Taught by Studying Ancient Evidence Indians Left, He 
Has Made Thousands of Arrow Heads and Scores of Axes 


HE “LOST ART” of manufacuuring 

flint arrow points and granite ham- 
mers, like those used by ancient and 
primitive men, has been successfully re- 
vived by a modern hunter, according to 
a report from Beloit Museum, Beloit, 
Wis., by Alonzo W. Pond, archaeolo- 
gist. 

For years, the report states, Halvor 
Skavlem has studied the evidence af- 
forded by the good and rejected stone 
weapons lying about the Indian village 
site at his summer home on Lake Kosh- 
gonong. Seventeen years ago he first 
attempted to shape a bit of flint into an 
arrow point, using a pointed bone for 
a tool as he imagined an Indian hunter 
would have done. 

A good many archacologists and ama- 
teurs have made such experiments as 
this first one, the report points out, but 
Mr. Skavlem has “‘revived the art for 
he has made thousands of arrowheads 
and scores of axes in the past seventeen 
years, using only the tools available to 
primitive man. He has done this quick- 
ly in the presence of thousands of 
witnesses with the skill of a true artist 


who knows the limitations of his 
medium and who is master of his tech- 
nique.’ 

Some other experimenters have said 
they can demonstrate how flakes are 
removed in the shaping of stone tools 
and weapons, the report continues, but 
they admit that they cannot explain it 
to others. The Wisconsin arrow-maker 
has analyzed the primitive techniques 
and has explained the types of blows 
and angles of fracture which the In- 
dians used to produce their arrows, 
hammers, spear heads, and axes 

An ordinary stone arrow point can 
be shaped in two to five minutes, by this 
modern master of stone age craft. With- 
in half an hour he can produce the 
groove of a stone axe. This is cited by 
Mr. Pond as good evidence that stone 
age weapon making proceeded with rea- 
sonable speed and efficiency, and was 
not the long, tedious, and difficult labor 
which it has sometimes been described. 

Mr. Skavlem, who is eighty-four 
years old, is continuing his experiments 
with the primitive stone worker's art 
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Porsint Vetille tor Negro Children 
But Whites Excel in Speed 


EGRO children, when given a test 
of learning to associate certain 
numbers with letters as in a code, were 
able to learn in fewer trials than those 
required by white children, but the 
white children excelled in speed 
The trial was made by Prof. Lyle 
H. Lanier, of Vanderbilt University at 
Nashville, who gave individual tests 
to nearly 500 12-year-old white and 
negro children in three typical cities: 
Nashville, Tenn.: Chicago, Ill: and 
New York City. Full details of the 
study are reported in a current issue of 
Com parative Psycholog 


' 
&) 





MODERN STONE AGE TOOI 


This axe with groove, wedged seat and 

finished polish was made by Mr. Skavlem, 

of Wisconsin, in four and a half hours. 

Most axes left by Indians are less finished 

and doubtless required less time. The 

blocks on the left show how cuts were 
made with the axe. 
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1930 Nobel Prize Won 
By Blood Group Discoverer 


ISCOVERY that human blood is of 
four different types and that blood 
of one type does not always mix with 
blood of another type has won the 1930 
Nobel prize in medicine for Dr. Karl 
Landsteiner of the Rockefeller Institute 
for Medical Research 
The importance of Dr 
Landsteiner’s discovery has been evident 


enormous 


to patients who have had the life-sav- 
ing operation of blood transfusion per- 
For this operation the blood 
that of the patient 

serious and even 


formed 
of the donor and 
must mix well, or 
fatal results may occur. Consequently 
before each transfusion, samples of the 
two bloods are tested or ‘matched"’ to 
see if they are compatible and belong in 
compatible blood groups. 


When the blood liquid of one 
normal, healthy person and the red 
blood cells of another are put in the 


same test tube, instead of mixing freely 
the red cells often clump together as 
if they were glued, Dr. Landsteiner ob- 
served during the course of some in 
vestigations made in Vienna in 1900 
Scientists call this glueing together or 
clumping, agglutination. When it hap 
pens in a man’s vein, following blood 
transfusion, death may result. 

Agglutination did not take place at 
random, Dr. Landsteiner found, but 
depended on certain definite properties 
of the blood. It is on the basis of these 
properties that blood was divided into 
different groups or types. Three of the 
types were discovered by Dr. Land 
steiner and the fourth by two of his 
students 

Every human being belongs to one 
or the other of the blood groups. To 
it certain extent, blood groups are in 
herited, and this fact 1S often used to 
determine paternity. If the blood groups 
of each parent are known, one can state 
to which groups their child might be 
long 
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Bacteria Eat Plants 
They Normally Feed 


B’ ILSHEVIK bacteria, forsaking their 


normally useful lives of labor and 


rioting and robbing because they are 
hungry, have been discovered by scien 
tists at the Rothamstead Exp rimental 


London They irc the 


bacteria of lover 


Scauon near 
nodul 


ordinary 
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which capture nitrogen from the air and 
make it available for the food of higher 
plants. Ordinarily they are not harm- 
ful parasites, demanding only a little 
carbohydrate food from their hosts in 
exchange for their work. But if this 
fails they begin to feed on the living 
protoplasm of the clover cells, and then 
attack the cell walls themselves. 

It has been found that this bolshev- 
istic behavior of bacteria follows boron 
starvation in the host plant. The higher 
plants require the element boron in ex- 
tremely minute amounts, to be rec koned 
in millionths of an ounce. If this tiny 
helping of boron is missing their sys- 
tem of transportation tubes breaks down 
ind the tissues no longer receive their 
normal supplies of food. The bacteria, 


finding themselves on short rations, 
then proceed to stage their bread riots. 
Science News Letter, November 8, 1930 


ARC IIABOLO« 


Undisturbed Tomb 
Found in Mesopotamia 


ISCOVERY of an ancient tomb that 

has remained undisturbed for many 
centuries is reported from Tell Billa in 
northern Mesopotamia, where an ex- 
pedition sponsored by the University 
of Pennsylvania Museum is excavating 
under the direction of Dr. Ephraim A. 
Speiser. 

The tomb contains a sarcophagus 
made of terra cotta. There is an assort- 
ment of pottery and beautiful 
bronzes. In a preliminary report of the 
discovery, received here, Dr. Speiser 
states that the tomb appears to date 
from the Persian Achaeminid dynasty 
which ruled from about 540 B.C. to 
about 330 B.C. when the conquests of 
Alexander the Great ended its reign. 
Ancient tombs which have not long ago 
been plundered of their contents are 
seldom found by archaeologists, mu- 
seum officials stated in commenting on 
the importance of the discovery. 

Tell Billa, one of the largest and 
most imposing mounds in ancient As- 
syria, attracted the attention of Dr. 
Speiser four years ago. At that time a 
surface examination of the site revealed 


some 


that the huge mound contained exten 
sive remains, both pre-historic and his- 
toric. The find that spurred Dr. Speiser 
on to further research was an inscribed 
brick bearing the seal of Sennacherib, 
Assyrian king of Biblical fame. This 
indicated that the mound contained one 
of the summer palaces of this famous 
royalty 
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Impossible To Dye Clothes 
Without Shrinkage 


YEING clothes without shrinking 

them is practically an impossibility 
today, Paul C. Trimble of the National 
Institute of Dyers and Cleaners, Silver 
Spring, Md., has found through experi- 
ments. 

In warning cleaners against incurring 
liability for the shrinkage of dyed 
clothes, Mr. Trimble said that there is 
almost no exception to the rule that 
modern fabrics shrink in the dyeing 
process. Clothing worn by our grand- 
mothers was better in this respect, he 
said. The old practise was to shrink 
clothes in finishing them, whereas mod- 
ern methods of manufacture require 
that the material be stretched by the 
finisher instead of being shrunk in ac- 
cordance with the old tradition. 

Sometimes after the material is 
stretched by the finisher, it is set with 
gelatine to hold it to its new dimen- 
sions. Such material, according to Mr. 
Trimble, sometimes even shrinks while 
still on the bolt. 

The dampness of 
sometimes enough to 
treated in this manner. 


perspiration is 
shrink — fabrics 


Science News Letter, November 8, 1930 
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$280 a Year Per College Girl 
For Clothes, Figures Show 


HE AVERAGE college girl spends 

$280.13 during the calendar yeat for 
clothing, and over a third of this goes 
for dresses and similar garments. This 
average figure was obtained from the 
actual expenditures of 341 girls in two 
typical colleges, one in Iowa and the 
other in sunny Florida. The investi- 
gation was made by Callie May Bliss 
of the Iowa State College at Ames. 

The average for the northern college 
is practically the same as that for the 
Florida institution; the Iowa girls 
bought fur coats, but the Florida girls 
spent more for dresses. 
Vovember 8, 1930 
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ENGINEERING 


Torch of Steel Cutter 
Hastens Skyscrapers 


See Cover Picture 
TOUCH of beauty found in the 
erection of the steel frame for the 
world’s tallest structure is presented on 
the front cover as a photographic study 
of a steel cutting torch at work. The 
picture was taken by Lewis W. Hine, 
of Hasting-on-Hudson. 

With his oxy-acetylene torch the 
operator will halve the huge steel beam 
in just a few minutes, an operation that 
would require hours with a saw. This 
is a method of modern building that 
hastens the erection of skyscrapers. 

The Empire State building in New 
York City, on which the photograph 
was taken, will tower 1,248 feet above 
Fifth Avenue and Thirty-fourth Street. 
Eighty-four floors will rise to a height 
of 1,048 feet, and above this level there 
will be a mooring mast for dirigibles 
and an observation gallery. Work was 
begun March, 1930, and it is expected 
that the building will be completed by 
May 1, 1931. 


Science News Letter, November 8&8, 1930 


ARCHAEOLOGY 


American “Stonehenge” 
Found in Colorado 


—- in Colorado long ago con- 
structed for their religious rites mys- 
terious circles of stones that call to mind 
the great stone circle at Stonehenge in 
England, is the discovery by Prof. E. 
B. Renaud, of the University of Denver, 
as the result of an expedition on behalf 
of Science Service. 

Professor Renaud, who has just made 
a long difficult journey over prairie 
trails to investigate the local rumor of 
an Indian fort, found that the “fort’’ 
was really a series of circles of gray 
and brown sandstone slabs set on a high 
cliff overlooking the Apishapa River 
and the surrounding country. 

The circles of stones would have had 
no usefulness as a defense. Nor are 
they like rings marked off for wigwams. 
The labor involved in carrying the slabs 
and aligning them according to a pat- 
tern can hardly be justified unless the 


enclosure had some ceremonial func- 
tion, Professor Renaud concluded. 
The Colorado circles are not con- 


structed on so grand a scale as the pre- 
historic Britons achieved at Stonehenge, 
but the Indians had a most impressive 
setting for their rites. One group of 
circles ranged from one pace to nine 
paces in diameter, and the group was 
more or less surrounded by a slab fence 
with an opening at one end. At another 
site along the Apishapa, Professor 
Renaud discovered another group of 
circles made of larger monoliths, and 
here he found that each circle had an 
upright stone post in the center. 

“A solar cult may be suggested by 
the circular shape and the presence of 
a central monol’th,”” Professor Renaud 
reported. 

Nothing similar to the stone circles 
has been reported heretofore, to Profes- 
sor Renaud’s knowledge, in the South- 
west states. 
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Scientist Hastens to Save 
Ancient Picture Writings 


HE RACE to save the mysterious 

rock pictures of the Susquehanna 
River before a huge power project sub- 
merges the rocks beneath tons of water 
will be won, is the confident belief of 
Donald A. Cadzow, director of ar- 
chacological research of the Pennsyl- 
vania Historical Commission. 

For weeks Mr. Cadzow and 
group of a dozen men have worked 
twelve hours a day and sometimes far 
into the night, rescuing as many of the 
ancient picture writings as they can be- 
fore the work starts on the $35,000,000 
dam to be built by the Safe Harbor 
Water and Power Company. The con- 
struction work, which will bury the pic- 
ture rocks under 40 feet of water, is to 
be started in 1931. 

“We are ‘finger-printing’ the rock 
carvings that can be found,” Mr. Cad- 
zow explained. “We are making charts, 
moulds, and plaster models of them all. 
When this work is finished most of the 
legible carvings will be lifted bodily 
from the river and shipped to Harris 
burg. Once in the State Museum, they 
will be available to the general public 
and for study by the archaeologist.” 

That the petroglyphs, or rock carv 
ings may be very old, older than the 
Algonkian and other tribes known to 
have inhabited the region, is the sug- 
gestion advanced by Mr. Cadzow. 

News 
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MEDICINE 


Pneumonia May Be 
More Than One Disease 


“HERE is no one disease, pneu- 

monia,”” declared Dr. Rufus Cole, 
director of the Hospital of the Rocke- 
feller Institute, alien at the Gradu- 
ate Fortnight of the New York Acad- 
emy of Medicine. Success in prevent- 
ing the disease or diseases will not be 
realized until physicians are able to di- 
agnose them according to cause, and not 
according to anatomy. 

Instead of one disease, pneumonia, a 
whole group of diseases of the respira- 
tory tract exists. These differ among 
themselves in cause, in their effect on 
the tissues, body and in symptoms. 

For many years infections of the 
respiratory tract have been designated 
according to the part they attacked. For 
example, the term bronchitis suggests 
that only the bronchi are involved. 
Bronchopneumonia ts the name used 
when only the air spaces close to the 
bronchi are supposed to be involved, 
while lobar pneumonia indicates that 
the entire lung is involved. 

Progress in prevention of the acute 
infections of the intestinal tract, of 
which typhoid fever is an example, has 
been greatly aided because these diseases 
have been classified according to cause. 
Similar classification of the respiratory 
diseases would be a step forward in their 
prevention, Dr. Cole thinks. 


Letter, November 8, 1930 
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Bad Odor Made Standard 


Warning to Miners 
DISAGREEABLE odor, resem- 


A bling that of decayed cabbage, 


rancid butter or banana oil, will be used 
to warn workers in metal mines of fire. 
It will be shot to threatened miners at 
the rate of thousands of feet a minute 
mixed with oncoming fresh air. 

Recognizing this method of warning 
as the most effective, the American 
Standards Association has made it a 
part of the American Standard code for 
fire fighting in metal mines. As a result 
of its becoming a part of the national 
code, the method will undoubtedly be 
employed in many mines, an official of 
the American Mining Congress states. 

While pleasant odors have been ex- 
perimented — with, disagreeable odors 
have been found preferable because of 
their more positive effect. 


Science News Lette Vovember &. 1936 
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: hardonnet on Artificial Silk 
“A Classic of Science’ 


A famous chemist presents an early view of a discov- 


which are set glass tubes ending in a 
A second tube B 


capillary portion A 
first and receives 


surrounds each of the 
an excess of water by the tubulure ( 
This water, held back by a covering of 
rubber D, falls back around B. The 
collodion, driven out through the open- 
ing A, is immediately solidified, at the 
surface, upon contact with the water, 
and falls with this water, in the state of 


: ery which has since developed into great industry 
cial ( d . al ‘ Nit 
7 I 
\ wry < s¢ 


SUR UNE SOIE ARTIFICIELLE 
Note de M. Chardonnet, présentée per 


Vi 1 / Comptes Rendus hebd 
madat a Séances de L’Academt 
de Sou Part 1889 Translated 
r the § e News Letter by Helen 
M. Da 
N the month of May, 1884, when M 
Blanchard, president for that year 


laid before the Academy of Sciences th« 


a problem of imitation of silk. I sent the 
Secretary i sealed communication, 
opened at the meeting of November 

q% 1887, summing up my first studies on 


this question 
I 


The continuity of thread. its trans 


paren¢ the interior play of light, the 


’ 
silky sheen 
making thread 


ould only be obtained by 
from a liquid solution 
does not 


Cellulose ought to do, but it 


would be 


have a true solvent: it neces 
Sary to nitrate it, to thread it as collo 
dion, and then to relieve it of a part of 


' 
ts mitric acid 


V rious 
} 


condition that 


may be used, on 


1. 
CliIULOSES 


they are pure and are not 


changed by the reagents. I have directed 


my attention chiefly to cotton and sul 
phite wood pul} 

Ww ith these materials, a pure cellulose 
octonitrate is formed, and dissolved in 
he ratio of 6.5 to 100 in a mixture of 
s8 parts of ether ind 42 of alcohol 

[his collodion is held in a tinned 

ypper reservoir, where an air pump 

1intains a pressure greater than atmos 
How lown an incline in 





a thread, around B; there, tongs auto- 
matically driven catch it and carry it to 
The threads 
from neighboring orifices are 
into a kind of raw silk. Each orifice is 
provided with a stop-valve to regulate 


the size of the thread. In the industry, 


bobbins turning above 


united 


in order not to lose the solvent, orifices 
and bobbins are enclosed in a glass case, 
amount of air is con- 
to the 


where the same 
stantly reheated at the 
machine (to dry the thread) and cooled 
at the outlet (to condense the vapors). 
The skeins are handled like cocoon silk. 


After this they go on to the denitrifica 


entrance 


tion 

The various pyroxyles lose their nitric 
acid in a warm reducing bath and also 
in pure water, but the reaction is more 
complete in dilute nitric acid The 
nitric acid is removed from the cellulose 
by dissociation which progresses faster 
the hotter and more concentrated the 
bath, but which can _ be pushed the 
is cooler and the 
acid of den 


further as the bath 
more dilute. I use nitric 
sity 1.32; the temperature ts allowed to 
fall slowly from 35° to 25 At the 
end, the cellulose should be gelatinous, 
particularly apt to absorb by endosmosis 
various substances especially coloring 

It gives off no morc 
110 cc. of nitrogen di 


The solvents of collo 


matter and salts 
than 100 cc. to 
oxide per gram 
dion have no more effect upon it, the 
threads have lost their explosive prop 
erties and can be used without danger 
in most applications, especially com 
bined with other textiles; but it is pos 
make them combustible 


sible to less 


nerhaps than the hemp or cotton used 
I ! t 





THREADS OF ARTIFICIAL SILK 
Are made by this model which is on exhibit 


in the U. S. National Museum. It differs 
from a commercial machine only in hay- 
ing one spinneret instead of many 


with them by absorbing, upon leaving 
the nitric bath, some ammonium phos- 


phate. (This last combination, of cel- 
lulose and salt, on account of water 
held hygrometrically, loses 85 cc. to 90 


cc. of nitrogen dioxide per gram.) 

The density of artificial silk, about 
1.49, is comprised between that of raw 
silk (about 1.66) and that of manu- 
factured silk (about 1.43). The tensile 
strength varies from 25 kg. to 35 kg. 
per square millimeter (30 to 45 for raw 
silk from the cocoon, 15 or 20 to 100 
or less for manufactured silk). The 
elasticity of natural and artificial silks 
is analogous (elasticity of test, that 1s to 
say, elongation before rupture, 15 to 25 
in 100; true elasticity, 4 to 5 in 100 ap- 
proximately). The diameter of arti- 
ficial silk can vary from less than 1 ma 
to more than 40 ma; the flexibility can 
therefore be regulated to suit the de- 
sired end. The brilliance surpasses that 
of cocoon silk itself. 

It can also be dyed by ordinary proc- 
esses: artificial silk is indeed the only 
behaves in the bath about 


fiber which 
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like cocoon silk (on condition that it is 
not heated too much). Although | 
have not had at my disposal either com- 
plete equipment or trained workmen, I 
can exhibit at the Champ-de-Mars some 
samples imitating all the types of silk. 

The section of artificial silk threaded 
into water (as is described above) shows 
every staple in the form of a fluted cyl- 
inder: this is caused by shrinkage of 
the center after solidification of the 
envelope. If the water is replaced by 
alcohol, the superficial skin remains re- 
tractile and the cylinder circular. 

We have tried to modify the process 
by dissolving the pyroxyle in acetic acid 
to incorporate it into the gelatine; but 
the thread becomes friable and loses all 
its practical value. 

I close with the observation: the 
thread of silk formed of two filaments 
of fibroin joined by the sericin (grés) 
must be, it seems to me, the product of 
two different fibroin 
must be already formed in the silk 
organs; the sericin must be secreted by 
the lips of the spinnerets; the contact 
of the two liquids must bring about 
their coagulation. I venture to call this 
point to the attention of naturalists. 
News Letter, 1930 
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For generations ink has been a suc- 
cessful household remedy in the Philip- 
pines for the treatment of burns, Dr. 
C. A. Stammel, Captain, M. C., U. S. 
Army, has reported from Zamboanga, 
P. I., to the American Medical Associa- 
ton. The surprising thing is that a scien- 
tific basis for the treatment exists, al- 
though it has only just been revealed. 


Most black inks are simply weak solu- 
tions of an iron and tannic acid com- 
pound, Dr. Stammel pointed out, and 
scientists have recently discovered that 
tannic acid itself is an efficient method 
of treating burns. 





NEXT WEEKR’S 141ST CLASSIC 
is by 


Johann Kepler 


discoverer of planetary lanes 


who died 


THREE HUNDRED YEARS 
AGO 


November 15, 1630 





PUBLIC HEALTH 


~i)Y 


1930 


Cancer Education Urged 
Pending Discovery of Cure 


Public Health Association Also Hears Reports of Botulism 
Increases and of Tides Making Mussels More Poisonous 


RGANIZATION of each state to 

fight cancer through its board of 
health, medical society and university, 
using educational programs and clinics 
as the weapons, was proposed by Dr. 
Joseph Colt Bloodgood of Baltimore, at 
the meeting of the American Public 
Health Association in Fort Worth, 
Texas, last week. 

“In spite of many laboratories 
throughout the world searching for a 
cure or means of prevention, nothing is 
in sight, and as yet there is no protec- 
tion against death from cancer except 
education,’ Dr. Bloodgood declared. 

He described in detail the Massa- 
chusetts state program for the control of 
cancer. In this state the board of health 
is directed by law to maintain and ad- 
vertise cancer clinics on a certain num- 
ber of days throughout the year in as 
many localities as possible, and money 
has been appropriated for their main- 
tenance. 

Our only effective treatments for can- 
cer today, surgery and irradiation with 
X-rays and radium, do not permanently 
cure more than one tenth of the cases 
that come late for treatment. These 
same methods applied early in the dis- 
ease effect permanent cures in from 
thirty to seventy per cent. Consequently 
education is a vital factor in the control 
of the disease. 

“Until in the laboratories we 
found the cause, prevention and cure, 
something must be done on a world- 
wide plan which will inform the public 
and the children about the protection 
that is possible today,’’ he said. 

This educational program need not 
mean the encroachment of state medi- 
cine on private practice, he indicated. 
The most valuable preventive medicine 
can be practiced by the family physician 
who not only cares for the sick but also 
makes periodic examinations of well 
people and acts as a bureau of informa- 
tion on the best and latest methods of 
prevention of disease and the regula- 
tion of health. However, for those who 
cannot afford a family physician, clinics 
must be provided. 


have 


‘The great leaders in public health 
today recognize cancer as a world pub- 
lic health problem, as a local problem 
in the smallest places. Every modern 
student of cancer knows that in the skin 
and mouth cancer is a preventable dis- 
ease, and believes that if every woman 
who has borne children received a peri- 
odic examination, cancer of the cervix 
can be placed among the preventable 
diseases,” Dr. Bloodgood concluded. 


Botulism Increases Reported 

A definite increase in the number of 
cases of botulism has occurred during 
the past two years, was reported by Dr. 
ae Meyer, director of the Hooper 
Foundation for Medical Research of the 
University of California. With the ex- 
ception of two cases of botulism traced 
to shalots packed in Italy, home pre- 
served vegetables, fruits, fish and meats 
have been the products responsible for 
the cases of poisoning in the recent out- 
breaks. 

Botulism is a type of food poisoning 
caused by the presence in the food of an 
organism called Clostridium botulinum. 
This organism liberaics a very powerful 
poison which causes illness and often 
death in persons eating infected food. 
Certain types of food are particularly 
apt to contain the organism, and home 
canned or preserved foods are more apt 
to have it now than commercial prod- 
ucts. 

Poison Follows Tides 

Pacific Coast mussels are most poison- 
ous soon after or during the maximum 
tides of the year, Dr. K. F. Meyer, di- 
rector of the Hooper Foundation for 
Medical Research of the University of 
California, reported. 

Mussels collected at various places, 
from as far south as Monterey Bay to 
as far north as the mouth of the Kla- 
math River near the northern border of 
California, contain a small amount of 
typical mussel poison at any time of the 
year. 

"Since the mussels are consumed in 
large quantities without ill effects by the 
population along the coast, it is reason- 
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NCE NeEwWsS LETTER for November 


the first Inter-Chamber Health Conser 


vation Contest sponsored by the U. S. 


(Chamber of Commerce, itt was an 


nounced at the mecting of the Health 


\ 


Association 1} 


; 


tO ASSIST nf uciIng cconomik losses 


object of the contest 


1930 


in the United States due to unnecessary 


illness and death. 

The contest for 1929 was so success. 
ful that a similar one has been started 
for 1930, and 183 cities have already 
enrolled. 

Science News Letter, November 8. 199 


Air Pollution Commission 


Suggested to Health Officials 


Oxygen of Air is More Important Than Food and Drink, Yet 
Edibles Get Most Attention, Dr. Sappington Says 


COMMISSION on air pollution, 
rm similar to milk commissions, 


ventilation commussions and = the like, 


was suggested by Dr. C. O Sappington 
of the National Safety Council at the 


symposium on atmospheric pollution 


I 


held in Fort Worth, Texas, berore the 


American Public Health Association 
You can go tor days without food 
you may cven do without water for a 
considerable number of hours: but it ts 
matter of minutes when it comes to 
the necessity of breathing uncontam 
inated air with the requisite amount of 


oxyyen 


Old Methods for New Problem 


It is a face that men have always 
paid more attention to food and drink 


Dr. Sappington declared 


than to the air which they breathe in 
spite of the greater importance Of Oxy 


gen to the body,” he continued This 
may be the rcason for our accomplish 
ments in the field of regulation of 
water, milk and food supplies The 
mechanism through which these changes 
we been brought about tis by education 
of the public and regulatory legislation 
hese same means are at our disposal 
n the solution of the problem of at 
nospheric pollution. It is my beliet 
however, that much more can be donc 
by the dissemination of adequate in 
formation than through the passage of 
Ws 

Specifi thods of reducing air pol 


ron wet! described by Howard W 


Green of the Cleveland Health Council 
Supervision by competent technical 

n of design and installation and ot 

) ‘i { yf il] pl we ¢ july ment 
ning tucl will ino um edu the 
ventab pollution to a mini 

\I Green propl sicd Th 

: ‘ i n this whol 


problem lies in the fact that in most 
cases the necessary improvements result 
in sufficient savings in the fuel bill and 
labor expense to pay the cost of the im 
provements within a short period of 
time, in some cases within a period of 
a year or a year and one-half. 
Mechanical stokers, proper construc: 
tion of chimneys, electrification of lo- 
comotives, attention to types of fuel, 
and installation of auxiliary oil or gas 
burners in incinerator plants, were 
among the suggestions he made. 


How air pollution affects the health 
of the people was described by Dr 
l. C. Terrell of Forth Worth. 


Carbon monoxide gas is one of the 
most universally feared forms of at 
mospheric pollution,” he said. Less than 
half the amount of this gas necessary 
to cause death, is enough to cause head- 
ache, dizziness, weakness and_ other 
symptoms. 

Two discases which occur frequently 
in industrial centers are pneumoconiosis 
and silicosis. These are produced by in 
haling particles of silica and arbon 
with the air. Many of the particles are 
returned with the expired air, but 4 
certain proportion remains in the lungs 
nd air passages These particles affect 
the cells and eventually a diseased con 
ition results 

The air may also be polluted by the 
presence of bacteria and of plant po! 
lens. From germ pollution may result 
iphtheria influenza, whooping ‘ough 
pneumonia, scarlet fever, and tuberc 
losis. while hay fever and asthma at 
used by pollen pollution Invesuga 
tions showed that the disease germs 10 


New York dust varied from 300,00' 


lr 


hem 


¥O000,000 per gram, one gram pels 
bout one twenty-eighth of an oun 
Science News Letter, November 8. 198 
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This is the reason for this remarkable book! 


—" are writing to express your objection to the policy a friend is pursuing. 
Naturally, it requires tact. What word expresses the explicit degree of your 
disapproval? Shall you admonish or criticize? Rebuke or reprimand? Or is there a 


better word you can’t recall at the moment? 


Turn to March and choose, in a few se-onds, your exact word from the 72 verbs 


in our language expressing disapproval. 


FHXHIS is the essence of the great help 
Treasure House of 
March's Thesau 


fulness of this 
Words and Knowledge 


"gosta ge what March offers you. In 
stead of a vocabulary limited by your 
memory, it places the whole living lan 





rus Dictionary 





IMmporctanc C 


The business man They launch 
finds through it a 
new clartty and 
forcefulness in 
presentation of 


ideas. richest 


pow crs. 


treasures 


But every day men lose opportunities, lose pres 
tige, fail because of unwise choice of their words 
The world judges you by your words. Dream 


great dreams, conceive big ideas, but if you 
can't express them clearly you achieve 
an undeserved reputation for loose think- 
ing 


ITH such power awaiting one's 

command, why has it seemingly 
been locked beyond reach? With all of 
the rich expressiveness of the English 
Language, how utterly exasperating not 
t0 be able to remember or find the one 
word to visualize an important idea, or 


express your exact shade of meaning! 


From the tme of 
Dr. Johnson's first Dic- 
tionary to the present, 
lexicographers have 
said, in effect, “If you 
know the word, here ts 
its meaning.” The or- 
dinary thesaurus, book 





To the educator it 


sfon ie ideal of synonyms, or vocab: 
— choice of lary book has fallen 
words. > 


short of real usefulness 
by either giving no meanings to the words 
listed or offering fragmentary definitions 
of little value. 


It. took a man with the experience 
and knowledge of Professor Francis 
Andrew March, a philologist of unques- 
tonable authority, to give to the world 
this book which truly unlocks the lan 


guage -which not only guides the user 
t0 the right word, but defines it so 
clearly that there is no doubt of its 


meaning and fitness for his purpose 
March's Thesaurus Dictionary 


For words 

great 
move nauons, change history. To their 
skilled masters they bring the world’s 


have 


OD} 


The use of the right word is of utmost 
amazing 
corporations, 


guage at your command. Instead of 
man’s buff” hunting or guessing, you mere- 
ly Hip a few pages and have the word 


you need 


clearly defined, 


CTIONARY 


—_— 


A 
TREASiig = Houst 


Ky 


iow 


.@) 


Ds 
_ eee : 


grouped with related words, 
with 
meaning in adjoining columns. 






HISTORICAL PUBLISHING CO. 
Dept. SC-11, 1334 Cherry Street, Philadelphia, Pa 


blind 


To the writer it i 
an unending source 
of insprraton 


words of Opposit« 


With arrow-like directness and 
speed, it gives you the power of the 
right word. 


This is why thousands of copics are 


being used in business and professional! 
ottices, as well as in schools and homes 


[his is why a leading writer's pub 


lication advised its readers that tf they 
select 


could afford but one book to 
March's Thesaurus Dictionary 


This Edition, 
with the Amplified and 
Revised Appendix, con 


new 


tains many additional 
word facts The im 
portant words of lead 
ing arts ane sciences, 


for instance, sompiled can Peden, 
by Science Service, Inc 

Complete chapters on Grammar, Compo 
sinon, Word Derivations. 


Geographi 
Facts and Americana 


The coupon below offers you the op 
portunity to 


Test March in your own home or 
office at our risk. 


See for yourself what complete mastery of 
1462 pages give you. Try it 
for ten days on your word questions, 

It you don't find in that time that it has 
indispensable, you have but to return 
it and the trial has cost you nothing 


the language its 
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q@ We sent you this 
sample to let you see 


the NEW. . . Science 
News Letter. 
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Astronon Varying degrees of life, the new texts 
5 ) P " ‘ 7 

Comets Charles P. Olivier—Wad- add comment and conversational dis. 
fain ind Wilkins, 246 | $3.50 cussions, and take special pains to ac 


Among the various subjects that have quaint the student with recent research 
been neglected in recent scientific works In short. the writer boldly gives th 


rey 
} hh ? is the interesting one of comets. Not course, instead of a foundation for , 
since the fevision of Chambers’ famous course Prof. Schoen handles this 

i ‘0 } | et he of oa h bape fiw Btenghi mee Mi mere of emeneen wane 7 — 

= . dare cessfully, and steers amicably amid the 


appe. inglish *rofessor Olivier, mnt 

ippeared in English. Protess« structural and behavioristic theories 

who in 1925 | roduced the first book on ; ' , 
finding good in both points of view. 


. 
se . ‘ . 7 < 
Li bel “a | A i is meteors since 1871, now remedies the ohesicn “Sirti: Sidiaaee. Seine 5 ae 


lak ot works on comets with this 
























aii ad Se ie nces * ae slik ay cecneadr ya ag INMENT: Its RELATION 
man. In many tespects it is a sequel to) ro Us—Harry A. Carpenter and George 
his earlier book on meteors, since the ©C. Wood—Al/yn and Bacon, 234 P 
cwo classes of celestial bodies are sO §1.20. 


The Degree of 


Bachelor of iris closely related Separate chapters are OuR ENVIRONMENT: How W: 
devon d to SPEC sc Comets Of special in ADAPT OURSELVES TO It Harry A 
, ; terest, such as Halley's, Biela’s, Moore Carpenter ind George C. Wood—Ally 
Standard Curriculum based house's. Pons Winnecke S and 1910a. sani Bac y. 391 P.. $1 60 
m best academic experience Detailed accounts are given of the Our ENVIRONMENT: How WE Ust 
tmbraces the x great telds meteor crater m Arizona and the similar AND CONTROL IT Harry A. ¢ arpenter 
. f - y > 908 . . : 
f learning, Pure Science, formations resulting trom az 190 } and George C. Wood—Allyn and 
; meteo yiston in Siberia, both of , . ¥ co 
english I invuaye and | it ad sae D; ‘Ok be t Bau 2. O4 Pp., $1.80 
: PSs v ? r. Ivict ontends, were var , 
ature Mathematics, For —— ‘ . 7 ‘ These three volumes, Books I, II, and 
' really results of collisions of the head 4 
/ m Lenouaces. Hi d Ill of the Modern Science Series for 
gn Languages, Miistory an of a small comes with the earth. In his ) Lich School hited by | 7 
' , unior wh ScnOoOOIs, e -d DY james! 
Social Science, and Philoso final chapter, on conclusions, he gives _ ee ited Dy | 
Glass, give the reader in clear and read 


1 new theory of the source of comets. 


pny 
Professor Olivies's leading position in 


ible form an introduction to science 4 








the field of meteoric astronomy gives it IS applied In everyday life. The firs 
EVENING COURSES the book authority, and his ability to volume deals mainly with physical geog 
write simply and interestingly gives it raphy ; the second with  astronom 
OFFERED 1 popular appeal, so that it deserves to meteorology, horticulture, and sanitation 
pieemicies a ittain a large distribution. the third with physics, physiology, an 
Skit, Gini . eis iis ygiene. All subjects are dealt wit 
_— ee sign from the point oft view ot the individu: 
and Metallogra- 6. Architectural De ae“ and the interrelation between him afk 
yhy sign Hi STO Ot 4 SURGEON—-OI1I 7 : aia 
: ont ‘ his environment. The books are beaut 
Aviation lohn Bhand-Sunon—Houghton Marfflin : 

“ss gl pas? | fully and profusely illustrated. 

O4 p., $3.50. The book was suggested . , ie - 


by Rudyard Kipling, who has written 
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For further information send i preamble for it l onsists Of m Ichthyology 
a} ret yt lstinguished , ; 4 
' _ Ming fcemimIscences OF a CISUINBuisie HE CANpinu—Eugene W. Gud 
for Bulletin on courses in which Envlis! 50k His riences wet ye 1 4 
AZUSA surscon a eee F Hoeber, 120 p., $1.50. An able 
vou are interested merous and varicd, as were his inter ussion of tales and superstitions 00 
, the } k 1S not | medical in 
gelling wagner tues ea sshdng das tig cerning a strange fish, the candin 
iy be 1 ich easure by the | ho ath ‘er 
ay be read with plea — which is found in certain South Ame 
} } by ft = 
ts well as the physician in rivers. Of interest efi 
; . ‘ . . ¢ , ‘ “eS 
LT biologists and scientific travellers 
Vy e l otte Vorvembe . 
Psy cholog 


TEMPLE | i Ma , ae Max Schoen Medical History 
: / ’ 5. Very Gp STALKERS OF PESTILENCI Wi 
UNIVERSITY ' * book = , ey Sen W. Oliver—Hoeber. 251 p.. $3 w 
" — on t by Dr. Theobald Smith. ! 
Broo tree ‘ tgome a | 


‘J — _ Ts , Lt Prer ac Dy 


ry ve, Phila., P ' » } ' a“ 
i SS ler LCXt DOOR ' ry book is a short, comprehensn 


id i K1Ct AV ITS a) fully written history of medicin¢ 
r ! I Tig . clence Neu ette \ ve 
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